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Why We Consume: 
Neural Design and Sustainability 


Peter Sterling 


Abstract: Exponential economic growth is rapidly destabilizing the biosphere. 
Among the many factors that stimulate such growth is the human tendency to 
consume goods and services far beyond what is required to meet basic needs. We 
have to grasp what drives this tendency in order to manage it. The brain's core 
circuits were long believed to stimulate us to seek pleasure—greedily and selfishly 
—while higher cortical circuits try to rein us in. Neuroscience now shows that the 
core circuits serve not pleasure per se, but efficient learning. When we obtain a 
reward that our frontal cortex values highly, the core circuit delivers a chemical pulse 
that we experience as satisfaction—so we repeat the behavior. Satisfaction is brief 
and diminishes as a particular reward becomes predictable. This circuit design works 
well for pre-industrial societies in which rewards are varied and unpredictable. But 
capitalism shrinks the diversity of possible rewards, leaving the remainder less 
satisfying, and making stronger doses—i.e., more consumption—necessary. The path 


toward sustainability must, therefore, include expanding the diversity of satisfactions. 


A GREAT TRANSITION INITIATIVE VIEWPOINT 


Why do people 


consume ceaselessly? 


The evidence deepens daily that human activity is now imperiling the stability of 

the biosphere. The main cause is exponential economic growth, driven on the 
production side by capitalist competition, pursuit of profit, and financial manipulation. 
Yet persistent growth ultimately requires demand—that is, individual consumption. 

If people consumed less, stuff would accumulate and growth would slow. Economic 
growth far exceeds population growth, so if economic growth could be slowed, there 
would still be enough for all seven billion of us, at least if wealth were distributed 
more equally. 


So why do people consume ceaselessly, far beyond the point of meeting basic needs? 
There are social factors, such as competition for status, and personal factors, such as 
shaping a self-image. Advertising plays on these factors while also stimulating us to 
imagine how wonderful new goods will bring fresh satisfaction. And they do briefly, 
but desire always resumes. Something at our neural core continually stimulates 
acquisitive behavior, and we urgently need to identify and manage it. 


The standard idea, repeated over half a century, is presented again in Peter Whybrow’s 
new book The Well-Tuned Brain! According to Whybrow, chair of psychiatry at UCLA, 
the human brain is a “hybrid” comprising an ancient, preconscious core and a 

newer, conscious cortex. The core, he says, makes us instinctively selfish, driven by 
habit, and focused on short-term pleasure; the cortex supports executive functions, 


predominantly punishment and control. Whybrow believes this hybrid worked for 


hunter-gatherers because their existence was characterized by scarcity, and whatever 
they found had to be consumed immediately. But today, easy credit, low interest rates, 
and cheap goods stimulate unbounded consumption. Whybrow believes that the 
reason for our selfish, greedy, short-term, pleasure-seeking behaviors is that our frontal 
cortex fails to dominate the lower pleasure regions. 


Whybrow urges us to accept more responsibility for our actions and “retune” our 
brains by building “character,” a quality he says is not innate, but has to be “crafted 


wu 


through thoughtful self-command.” “Neuroscience,” he asserts, “suggests it’s time 
to put impulse aside and to consider the longer view.” Were he correct that this is 
how our brains and instincts work, we would be in even deeper trouble than we 
actually are. But this view of brain organization rests on a vague neuroanatomical 
concept from the 1950s, and his view of human nature draws on a still older view, 
roughly equivalent to “nature red in tooth and claw.” Neither is supported by current 


neuroscience. 


The brain's key problem is not a conflict between greed and character. Rather, 
its problem is how to compute efficiently. Our brain draws only 12 Watts, like a 
refrigerator light bulb, and fills a volume only slightly greater than a milk carton, yet it 
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The “pleasure” circuit 
does not concern 
pleasure per se; it 
actually serves 


learning. 


out-thinks a supercomputer that draws millions of Watts and fills a room. To achieve 
this level of efficiency, natural selection has shaped every aspect of neural design 
for economy and integration. There can be no “hybrid,” no clunky or leftover parts. 
So how does current neuroscience understand the true function of this so-called 
“oleasure” circuit? And what does it say about our instincts beyond selfishness? 


A Brain Circuit for Learning 


The so-called “pleasure” circuit does not concern pleasure per se; it actually serves 
learning. The circuit evolved 450 million years ago in worms and persists because it is 
an efficient way to learn almost anything? When we seek and obtain what in a given 
moment we value most (a primary reward), the circuit delivers a pulse of dopamine to 
several key areas, including the frontal cortex. We experience this pulse of chemical 
as a pulse of satisfaction. The pulse soon fades, so to obtain another, we repeat the 
behavior. Practice leads intermittently to improvements, and each improvement 

is followed by a fresh pulse of satisfaction. This keeps us practicing, which further 
refines the neural connections for skillful and efficient execution—learning. 


Satisfaction is designed to be brief. The circuit needs to serve all sorts of learning and 
seeking—for food, water, salt, sex, warmth, social affiliation—but if satisfaction were 
prolonged, learning and seeking would grind to a halt. It seems cruel to scold people 
for seeking short-term pleasures because this core circuit, which drives us to do so, 
provides no other kind. Moreover, neuroscience suggests that our problem is not too 
many sources of short-term pleasure, but too few. 


More sources are needed because the circuit is designed to adapt. As a primary 
reward repeats, it becomes predictable, causing the pulse of satisfaction to shrink. 
The same meal repeated, or the same salary, or the same sex, delivers progressively 
less satisfaction. For a full pulse of satisfaction, the circuit requires the primary reward 
to be better than predicted. This design works best in an environment where primary 
rewards are diverse. But as capitalist social organization shrinks the diversity of primary 
rewards to the realm of material consumption, they become predictable and less 
satisfying. Limited to a few sources of primary reward, we consume them more 
intensely as the circuit adapts, and eventually they become addictions. 


Whybrow repeatedly condemns our “Faustian bargain.” But Faust, trapped indoors 
with narrow academic pursuits, felt profoundly dissatisfied and restless. He simply 
desired a full existence with diverse sources of satisfaction, and for seizing that, he 
was damned. Under natural conditions, the innate neural circuit that drove Faust 
does not compel greedy behavior. The circuit simply alerts the organism continually 
and insistently to every chance for a small satisfaction. Hunter-gatherers have 
intimate contact with an environment in which any moment might bring something 
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Neural design indicates 
that our nature cannot 


primarily be selfish. 


new: a berry, a rabbit, a patch of shade. Pre-industrial producers encounter similar 
opportunities, but the mechanization and specialization of capitalist production 
shrinks this diversity. 


Such losses, what Marx called “alienation,” leave us unsatisfied in the midst of material 
comfort—urgently seeking. Certain itermns—sweets, greasy food, alcohol, nicotine, 
cocaine, amphetamines, opiates, gambling, novel products—satisfy instantly because 
they act rapidly on the brain to increase the level of dopamine. The consumer feels 
this increase briefly, but soon these primary rewards engage the circuit's intrinsic 
tendency to adapt, which is why they are so dangerously addictive. Since brains differ, 
both innately and through experience, some people's brains (Whybrow’s, for instance) 
might treat the expression of “character” as a strong primary reward. Whenever they 
are punctual, obey a law, or refuse a donut, they get a pulse of dopamine. But for 
others, self-control and long-term planning do not satisfy, and they are left with the 
goods and drugs that capitalism offers. 


Human Nature 


Social Darwinists in the nineteenth century claimed that humans have an intrinsic 
“nature,” one that is primarily selfish. The claim has been repeated endlessly, and to 
counter it, thinkers on the left have denied that that there is any such thing as human 
nature. Yet considerations of neural design indicate that we must have a nature. And 
the same considerations make clear that it cannot be primarily selfish. It is, in fact, far 
richer. 


Computational efficiency requires innate neural circuits that develop under genetic 
control. This allows natural selection to tweak and prune circuits over many 
generations to optimize function for a given cost in energy and space. Thus, we have 
innate visual circuits that recognize motion, color, objects, and faces; and we have 
innate auditory circuits that learn language and music. Such circuits segregate within 
the brain because efficient layout shortens the wires, thereby conserving energy and 
space. For the same reason, circuits segregate between the cerebral hemispheres— 
reading and speaking on the left, art and music on the right—and this imbues the 
hemispheres with different computational skills. 


Brain space is precious in part because innate circuits expand with practice. A motor 
circuit forms new connections and enlarges as a violinist practices her fingerings; 

so does a mapping circuit as a taxi driver navigates a city. But once the skull stops 
growing, so must the brain. Practicing one circuit therefore shrinks the space for 
others.® No individual can become equally adept at every task because there is 
insufficient time for practice, insufficient space in the skull, and insufficient energy 
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Social policies should 
follow the precept 
“Expand satisfactions!” 


from the body's overall metabolic capacity. A brain that would develop all the 
computational skills required by a successful community would require implausibly 
large neural resources. 


Homo sapiens’ evolutionary genius was to apportion different skill sets to 

different brains. One brain gets special circuits for manual skills and patience—a 
natural toolmaker; another brain gets special circuits for observational skills and 
athleticism—a natural hunter. Likewise, there are natural farmers, healers, storytellers, 
musicians, and spiritual leaders. Innate circuits are refined through practice—through 
nurture of our nature. And, of course, we tend to practice what we innately do best 
because that brings more small satisfactions. So our species’ success depends on 
having innate circuits, on distributing them differently within each brain, and on 
distributing them in various combinations within brains of different individuals. 


The innate “satisfaction circuit” serves neural efficiency in several ways. First, it delivers 
satisfactions in the mathematically optimal form: quasi-random, brief pulses that 
shrink as the primary reward becomes predictable. Second, it encourages practice 
that refines circuits for greater speed and accuracy and for greater efficiency in space 
and energy. Third, it encourages the individual to exercise the circuits for which he has 
more innate talent, thus reinforcing the division of skilled labor. A community where 
each brain is innately wired for a different skill set (“experts”) will easily outcompete a 
community where all brains are alike (‘jacks-of-all-trades”). But only if the “experts” can 
cooperate. 


In a group of purely selfish individuals, cooperation fails. To benefit from 
complementary skill sets, some members must have social skills, such as altruism 

and the ability to punish non-cooperators. For such individuals, these pro-social 
behaviors serve as primary rewards. Put an altruist in a brain scanner and observe the 
neural signatures of satisfaction while she behaves generously or watches another 
person behave generously. The same signatures appear when the altruist punishes a 
non-cooperator. The satisfaction circuit that serves practical learning thus also serves 
social learning. Upon this combination rests our species’ awesome computational 
capacity.’ 


Implications for the Great Transition 


What insights from brain design might aid the transition to a sustainable civilization? 
First, we must grasp that humans consume compulsively—insatiably—in large part 
because our clever circuit for reward learning now encounters too few sources of 
small surprise. We may rail against the capitalist manipulations that drive consumption 
from the top down, but that will not satiate our innate, bottom-up drive to consume. 
Therefore, social policies should follow the precept “Expand satisfactions!” We should 
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Neuroscience brings 
to the Great Transition 
clarity on the role 

of innate circuits in 
achieving satisfaction 
and social cooperation. 


re-examine and enumerate the myriad sources that were alienated under capitalism. 
The list will resemble roughly what we do on vacation: more nature, exercise, sports, 
crafts, art, music, and sex—of the participatory (non-vicarious) sort. 


To “de-alienate” on a large scale would require reorganizing economies and altering 
patterns of investment. Social planners should recognize that efficient brain design 
causes individuals to differ in what they value and thus in what they choose as 
primary rewards. What satisfies certain individuals will leave others still seeking. 


Since these patterns emerge bottom-up from brain design, social policies must 
accommodate them or be doomed. Start in the classroom, where we now confine 
large groups of children with diverse innate abilities to “attend” to one topic presented 
by a “teacher” on behalf of the State. A worse match to the brain circuit for learning 
can hardly be imagined. 


Second, we must grasp that sapiens’ efficient computation rests on two 
complementary processes: specialized practical skills and specialized social skills. The 
ingenious mechanic or mathematician may be unable to look you in the eye, whereas 
a brilliant counselor or political organizer may be unable to change a tire. Even a small 
population will harbor both skill sets, but in uneven distribution. A natural altruist will 
give, a natural punisher will correct a non-cooperator, and from these behaviors, each 
will obtain a small satisfaction. A natural non-cooperator will get the same satisfaction 
from a selfish behavior. Thus, social planners should explore new ways to enhance the 
non-cooperators’ satisfactions from pro-social behaviors. 


Marx complained that philosophers only interpret the world, whereas the point is to 
change it. Ironically, that is what capitalism achieved—uncomprehending planetary 
change. Marx might have felt the same toward neuroscientists who only elucidate 
circuits but offer no detailed roadmap for full transition. Yet the core responsibility 

of science is to clarify as a foundation for sound strategic thinking. This is what 
neuroscience brings to the Great Transition: clarification of the role played by innate 
circuits in achieving satisfaction and social cooperation. This can sharpen our thinking 
and help guide us forward. 
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Halina Brown 


| have two very different points to make with regard to Sterling's very interesting and thought- 
provoking essay: one draws on neuroscience described in the article; the other highlights the 


limits of the neuroscientific perspective on consumption, which is a systemic problem. 


To the first point, the question is this: If the impulses to seek satisfaction and pleasure through 
acquisition are learned, then can they also be unlearned? Furthermore, what role does the 


person's age plays in this learning-unlearning-relearning process? 


Let me clarify through a personal example. | grew up in a communist Poland where 
consumerism was in infancy. Conspicuous display of wealth was frowned upon, and consumer 
goods were scarce. Our leisure time and aspirations centered on things other than acquiring stuff. 
At age twenty, | immigrated to the US with my family. For the first few years in the US, | was rather 
blind to the symbols of wealth and did not understand the concept of acquiring something | did 
not need. Time and again, | declined offers of nice clothes from charitable, uncomprehending 
ladies, stating that | had enough already. While babysitting in a large mansion, | would note 

the size of the rooms, the house, and the grounds but never mentally classified that family as 
wealthy. Over time, these quaint qualities vanished, and | became another American consumer. 
But not my parents, who were in their fifties at the time of the immigration. Until the end of their 
long lives, my parents seemed to be completely immune to advertising, to wanting more than 


was needed for comfortable cultured life. 


To use Sterling's terminology, my parents (and their immigrant friends of similar background) 
depended on “satisfaction circuits” derived from other stimuli than accumulation of stuff. This 
raises the following question: What does neuroscience tell about the stability, over time, of the 


satisfaction circuits? If it was (hypothetically) possible to bring up a generation of children and 
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young adults who seek a wide range of pleasure-giving stimuli that are not associated with 
consumption, could such circuits persist through their lives, making them immune to the great 


advertising machinery? 


My second point with regard to Sterling's essay is to emphasize that consumption is more than 
an individual neurological response to advertising and immense availability of cheap goods. It is 
also a collective act performed in the context of cultural norms, social practices, infrastructure, 
employment practices, and various other constraints. My sense is that neuroscience is not likely 
to shed light on these mechanisms, much less provide insights on how to minimize these 

forces for consumption. But these are the essence of unsustainable consumption in our society. 
Impulsive purchases of everyday stuff (so well explained in Sterling's essay) account for a relatively 
small part of an average person's ecological footprint (less than 20%). Much bigger impacts come 
from eating meat, distant air travel, and the way we live: in large single-family houses which 
require heating, cooling, and furnishing, and which are located in low density neighborhoods 
that force a lot of driving in single occupancy vehicles. Drivers of this type of collectively 
practiced consumption make up a complex system, mostly outside of an individual’s control and 


out of reach of satisfaction learning circuits (eating meat being an important exception). 


Take, for example, houses, the size of which has approximately doubled (on average) during the 
past forty years, and quadrupled in more affluent neighborhoods. This trend can be attributed 
to such factors as conspicuous and competitive display of wealth and power, intense advertising 
of “luxury” by the housing and furnishing industries, and changing conceptions of essential basic 
comforts to which we feel entitled. But there are also other forces at work. Good schools are 
usually located in more affluent neighborhoods and towns. Moving to such areas often means 
living in a larger house, with all the associated additional consumption of energy and materials, 
and adopting other lifestyle features typical for that community. For a family seeking a good 


education for their children, this means higher necessary income and larger ecological footprint. 
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It is easy to imagine that when their hard-earned vacation comes along, air travel to distant lands 


seems appropriate. 


The scenario | describe illustrates the importance of structural drivers of individual consumption, 
(suburban sprawl is another important factor). Other key factors that are minimally or not at 

all controlled by individuals and their satisfaction circuits include an array of widely accepted 
social practices evolving around technological innovations, and the human propensity to 

judge our success in life in relation to others (magnified in our fiercely competitive culture). And 
underpinning these drivers of consumption is the fundamental human strive for a sense of well- 
being. The labor market also drives consumption upward by favoring long hours and overtime 


pay over increasing the number of jobs. 


None of the above explanations diminishes the importance of understanding how the basic 
functioning of the human brain, when exploited by the great advertising machinery, leads us to 
acquire things we do not need and which do not make us happier. At the least, Sterling's essay 
should be a required reading for social activists who unsuccessfully try to convince people to 
consume less as a charitable act toward the ecosystem health. But we should not lose sight of 


the fact that, above all, consumer society is a complex system. 


As to the role of public policy, | suggest that we greatly expand the agenda proposed by Peter 
Sterling. In addition to providing more stimuli (how exactly should it be done?), there are myriads 
of opportunities, including changing land development patterns, progressive taxation of homes 
(especially the second and third home), prohibiting advertising in public spaces, improving 


public education for all, and others. 
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Tina Duhaime 


Anumber of expressed views may converge some by considering that looking at behavior 
through a neuroscience lens does not require—and in fact rejects—an “either/or” perspective. 
Considering how and why evolution shaped the way our brains work is not denying the 
innumerable effects of social influences, economic circumstances, political movements, other 
types of rewards like problem-solving and altruism, and all the other factors that influence 
decision-making and consumption. These are all critical parts of constantly changing, fluid 
“input” as well as internally mediated “drive” sides of the equation. The individual brain is 
ultimately the final pathway through which all choices are made, whether individuals are acting 
on personal decisions or acting in corporate, governmental, or other influential positions on 


behalf of others. 


Sterling does not appear to be saying that these external influences do not matter and do 

not have profound contextual and modulatory effects on how we behave. In fact, the brain 

is exquisitely designed for learning. We are the most effective “weed species” ever, precisely 
because we can adapt to so many circumstances—which depends on our ability to learn 
through all types of experiential events, based on their individual and relative and contextual 
affective values that “tag” them in the mix of factors one uses to decide things—whether 

we are “aware” of them or consciously remember them or not. Sterling is suggesting that the 
substrate of how the brain is designed to weigh a myriad of constantly changing, conscious and 
unconscious, old and recent, emotional and logical, and historical and state-dependent factors, 
and what it evolved to value for survival and reproduction shaped by eons of evolutionary 
pressure, are worth considering when considering behavior relevant to environmental decline. 
To do otherwise is to have an incomplete—and often frustrating—picture of why even well- 
meaning people who are not intent on planetary destruction sometimes have difficulty 


behaving in ways that do not make the problem worse. 
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Sterling is not saying that some kind of internal program for consuming drives the whole 
complicated equation of decision-making. No one would claim it is that simple. However, 
understanding the predispositions of the evolved neural equipment—along with all the ways it 
can be modified and modulated—helps to figure out which behaviors are potentially likely to be 


resistant to change, and which ones might be more amenable to modification. 


Does this “trump” the psychologists and sociologists? There isn’t a field out there that is not 
needed to help move the needle, and each discipline brings its tools. This is one important 
perspective which can shed light on an otherwise murky part of the problem: why some of 
us—perhaps particularly those with plentiful resources in the developed world, whose per 
capita consumption is at the top of the pile—struggle to match our behavior to our intellectual 


understanding of the challenge. 
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Neva Goodwin 


As a contribution to this rich discussion, | would like to refer to two other thinkers in this area. 


The first is Tibor Scitovsky, who came from Hungary to the US (via the UK) in the first half of 

the twentieth century. In his best known book, The Joyless Economy, Scitovsky observed that 
Unistations (we are not the only Americans, so this may be a better word) seemed to receive less 
enjoyment from their consumption than Europeans, and, to summarize very briefly, he pulled out 
two especially salient points. First, he discussed the opposition between familiarity and novelty. 
Happy humans require a good balance between these attributes in our lives; too much novelty 
keeps the adrenalin flowing and creates stress, while too much familiarity leads to boredom 

and a dulling of the senses. Second, he talked about short and long-term goals. If we are too 
addicted to immediate gratifications, we will not make the effort to do things—learning to play 

a musical instrument was an example he gave—that can result in more long-term satisfaction 


than is to be always gained by doing the things that are easy because they are familiar. 


Peter Sterling quotes Whybrow on the idea that “the reason for our selfish, greedy, short-term, 
pleasure-seeking behaviors is that our frontal cortex fails to dominate the lower pleasure regions.” 
Sterling disputes this simple explanation, saying that the key to understanding our choices is the 
brain's primary problem: how to compute efficiently—it uses the pleasure circuit to enhance 
learning through a pulse of dopamine that is experienced as pleasure. These pulses shrink as the 


reward becomes predictable—or, in Scitovsky’s terms, familiar. 


Scitovsky saw that the culture of the US was organized to offer quick, instant pleasures—which, 
when they became boring, would result in a sense of emptiness, and he saw that the corporate 
culture seizes on that emptiness, and offers to fill it by an unsatisfactory diet of ever more of the 
same sort of thing. His solution was similar to that advanced by a number of contributors to 


this discussion: people won't automatically learn what kinds of pleasures are the most enduring 
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unless they are taught and acculturated (in schools and in their surroundings) to do the kinds of 


learning necessary for longer-lasting satisfactions. 


Mihaly Csikszentmihalyi also came to the US from Hungary. In his early work (before he became 
renowned for his contributions to positive psychology and “flow”), he noted that there was a 
negative correlation between the amount of inanimate energy (such as fossil fuel) drawn by an 
individual in a particular activity and the pleasure taken in that activity. Consumerism as we know 
it—and as we fear it, because of the ecological as well as spiritual implications—emphasizes by 
and large those types of material and other (e.g., water-skiing) consumption that depend on large 


amounts of inanimate energy. 


Both of these thinkers emphasized the role of learning. In other times or other cultures, learning 
has meant learning how other people do things—and if they do things that require effort, and 
where the pay-off is not immediate, then that is what we also learn. Today, much learning results 
from the media and other effects of corporate capitalism. (School examples are Coca-Cola 
vending machines in cafeterias and the cuts to arts programs necessitated by the squeezing of 
governments’ resources and roles.) Learning something different from what the producers want 
us to learn (so that we will consume what they produce) requires an extra effort—a pushback 
against a powerful force. The brain's chemistry and make-up may, as Sterling suggests, operate 
on the side of that force; a biochemical tendency to be dissatisfied with the short-term pleasures 
the culture offers may cause us to grasp for ever more of what this culture teaches us will fill our 
emptiness. This idea is a useful addition to our understanding; it helps to see the uphill battle we 
face in seeking to promote a more satisfying kind of learning. But | do not think it argues against 
the fact that the essence of our way out of the consumerist mess must be via education, formal 


and informal. 


Finally, several discussants have noted that there is a class-tinged edge to how many of us define 
the more long-term satisfying pursuit. | am not convinced that playing music is more upper-class 


than water-skiing—the latter requires more financial as well as energy resources, and the former 
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has attracted people from all classes throughout most of human history. This is an important 


discussion, but | won't attempt to pursue it further here. 
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Kerryn Higgs 


Peter Sterling's essay gives us insight into what makes human beings vulnerable to the tendency 
to consume goods and services far beyond what is required to meet our needs. But it seems to 
me unlikely that this potentiality is the main driver of the consumption excess of the current era. 


After all, most societies throughout human history have not been consumer cultures. 


Our attempts to address humanity's encroachment on planetary boundaries have so far been 
based on the idea that we can accomplish this without pain and simply by more efficiency 

and more growth. As Fred Magdoff, David Korten, and others have already noted, this “way of 
life” is no accident, but an intentional set of behaviors pressed upon us for over a century, and 
especially since 1950 when the “great acceleration” of this excessive behavior took off. Edward 
Bernays, the originator of the field of public relations, wrote in 1928 that “mass production is 
profitable only if... it can continue to sell its product in steady or increasing quantity... Today 
[business] must actively seek to create...the continuous demand which alone will make its costly 


1 


plant profitable. 


The growth fixation shows little sign of decline amongst our governments and business classes, 
who endlessly focus on how to stimulate economic growth. This is despite the intractable 
poverty of billions, and despite the fact that growth continues to extract vast quantities of 
materials and energy from a finite planet. The idea of a growth economy based on renewables 

is yet to materialize. Korten, among others, points the way to a transition direction that draws 

on Sterling's thinking, but accepts the socio-economic specificities of the problem: finding and 
promoting satisfactions compatible with human cooperation and respect for nature; “restoring 
our connections to community and nature and creating institutions that support this restoration.” 
In the end, while corporate capitalism remains our economic system, it is difficult to see such 
changes being implemented from above, unless pressure can be applied by large numbers of 


citizens. 
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Endnotes 


1, Edward Bernays, Propaganda (2005; New York: Ig Publishing, 1928), 84. 
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Tim Jackson 


Having spent a delightful half hour stimulating my pleasure circuits with Peter Sterling's 
addictively insightful essay—and a further (slightly less delightful) two hours trying to 

free up some mapping circuits in my overcrowded brain to understand a bit more about 
neuroscience—I have come to the conclusion that Peter Sterling is a very wicked man. In 
the same short article, he has succeeded both in stimulating my appetite to know more and 


convincing me that, at this stage in my life, | probably no longer have the brain capacity to do so. 


Yet even as | struggled with the question “Which already crowded circuits would | like to dispose 
of to find space for this precocious newcomer?” (It was a tough choice between the names of my 
children [they already blur quite a bit on a rough day] and my ability to beat Paul Raskin at chess 
[more fictional than real, admittedly]), | couldn't help but find some puzzling anomalies in this 


account of our collective engagement with “pleasure.” 


At the very least, there seem to be some steps missing from the analysis. | can't quite equate 
short-term dopamine highs with my own experience of the process of learning. | confess | 

got a little stab of pleasure from the clarity of Sterling's prose—and the sneaky feeling | was 
half-understanding something that might just be important. Personally, | put this down to an 
excessively puritanical childhood with overbearing teachers who would occasionally refrain from 
humiliating chastisement if | showed sufficient signs of intellectual advancement: the absence of 


pain may be a proxy for pleasure. 


But the subsequent two hours of trying to learn a little bit more about the complex literature 
behind the article was nothing short of unadulterated discomfort. | could literally feel my 
mapping circuits wiping each other out in a desperate struggle not to be consigned to oblivion 
in order to make space for this seductive usurper. (Ultimately, | suspect, | may never play 


Beethoven's “Moonlight Sonata” from memory again.) 
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Admittedly, at the end of those two hours (and some more fascinating insights into Sterling's 
work), | was pretty much desperate for one of the allowable pleasures on his “holiday” list. Since 
| was alone at the time—out of sight of nature and miles from a gym—and (as | may have 
mentioned) my musical abilities have been seriously diminished, | am afraid the pleasures to 
which | turned were unashamedly sugar-related. But here is the irreconcilable thing. Why did | 


bother with those two hours at all? 


Why do we ever constrain our instinct for short-term pleasure? Particularly if, as this essay claims, 
short-term pleasure is all there is. Why is it that the most fulfilling activities in the long term 

have more to do with short-term pain than short-term pleasure? Why is writing, to take just one 
example, so difficult? Why does anyone ever practice the piano? What is the point of climbing 
mountains in a howling gale? Why does anyone go to university? Why do we ever stick it out in 
long-term relationships? Why does anybody bother to do any of those things, when the learning 


processes (bar one or two momentary highlights) are all so intolerably painful? 


And why is it that the best (in terms of pleasure) | ever received from immersion in a creative task 
bore no relationship at all to a sugar high, but was instead a kind of surreal absence of being? 
Asense of no longer being there. The feeling of being absorbed in and by the object of my 


attention. 


Neither of these responses (sheer anguish or self-dissolution) seems to have the characteristics 
of short-term pleasure circuits. Nor is either particularly addictive. True, some people do get 
addicted to the climb, but for most ordinary mortals, the aftermath of a long ascent is not 

the next mad excursion but a warm shower, a good meal, and a long sleep. Tomorrow will 

be a much more ordinary day. And for the most part, | have no regrets about that at all. Peak 
experiences tend to live on for decades, without the need for constant reinforcement or 


repetition. 
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In fact, the peak experience model of human satisfaction is anything but a short-term 
“satisfaction circuit.” It is the ability of the human psyche to hold out for something almost 
illusory in the face of along and sometimes unending series of setbacks and discomforts. This 
is, of course, in part about our ability to anticipate pleasure. And it is odd that the essay does not 
make more of this ability. The only functional relevance of anticipated pleasure in this piece is 
the role of expectations in diminishing actual pleasure and setting up a cycle of addiction. But 
it seems to me that Sterling’s own writing makes much more productive use of the predictive 


power of the human brain than this, most notably in his own model of allostasis. 


By the time | got somewhere near a modicum of misunderstanding of allostasis, | believe | had 
already consigned not just the “Moonlight Sonata” but also most of “The Entertainer” and half my 
rendition of Adele’s version of Bob Dylan's classic “Make You Feel My Love” to the vale of endless 
forgetting. But it is not inconceivable that some of what | had hoped (vainly or not) to achieve 

in my two hours of tortuous immersion in a thoroughly fascinating literature was the promise of 
future pleasure. And this dynamic of short-term discomfort in the pursuit of delayed gratification 
clearly differentiates a more prudential response to the conditions of life from a purely hedonistic 


one. 


| was once tempted to believe that this ability to invest (to use an economic term) in future 
pleasure even differentiates humans from other species. But | now admit this seems unlikely. | 
recently spent a half hour watching my son’s pet rat carefully empty her entire food tray nugget 
by nugget and carry each nugget three floors down to be hidden in the depths of her sleeping 
cave—never, as it turns out, to be eaten. It is clear that humans are not the only species with an 


ability to invest hard work in pursuit of the promise of future pleasure. 


Indeed, the sociologist Max Weber once traced the roots of capitalism itself back to the 
Protestant work ethic, which is nothing more than a glorified statement of the power of deferred 


gratification. It clearly motivates us. It offers a much longer-term view of human behavior in 
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which the future undeniably matters to us in some rather complex ways. It sits comfortably with 


the notion of the predictive power of the human brain, so why is it not a part of this essay? 


To be perfectly honest, though, | do not entirely believe that even this extended version of the 
pleasure circuit hypothesis is good enough to make sense of the entirety of human experience. 


Some of what we do appears to have no connection with the pleasure circuit at all. 


Why do we work for a future we will never see? Why do we stick around long enough even to 
remember, let alone forget, the names of our children? Why even now will | drive 100 km in the 
middle of winter to rescue them from teenage angst? Or stay up half the night to comfort them, 
when the prudential and long-suffering rat finally makes her predictable exit? Why did we cry 
when we buried her? Why did any of us care about the rat in the first place? Why do we care 
about anyone? Why do mothers sacrifice themselves for their children? Why did | once journey 
six hours to try and see my grandmother one last time and end up kissing her cold disfigured 


corpse in its last desperate attempt to cling to life? Where is the pleasure in any of this? 


If Sterling is to be believed, even what appear to be altruistic acts are accompanied by the 
release of pleasure-causing chemicals. And they only occur, according to this essay, in certain 
selected individuals who happen to get pleasure that way. | think this thoroughly mechanistic 
interpretation of altruism was the part of Peter's essay when | could begin to see why some 
respondents actively disliked it. It betrayed a kind of deterministic glee in noting that when you 
put certain kinds of people (eg,, “natural altruists”) in a brain scanner, you can “see” the firing of 
satisfaction circuits when they engage in an altruistic act—or equally when they punish non- 
cooperators. They are no better than us, this seems to say; they just get their kicks in different 


ways. 


As deterministic explanations go, | find this even less appealing than the neo-Darwinian 
explanations of altruism, beautifully and tragically conveyed by George Price's “fitness” equation, 


which insists that altruism survives in the species because it improves the chances of genetic 
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selection in others. (Shortly after formulating the equation, Price converted to an extreme form of 
Christianity, gave away all his possessions, and eventually committed suicide by slitting his carotid 


artery in an empty squat in the middle of London.) 


The trouble with deterministic explanations is that they confuse mechanism with function and 
function with purpose. And the funny thing is, Sterling knows this already. Somewhere further 
down my pile of reading into his previous work, | found his story about the effects of parental 
conflict on the blood chemistry of children, in which he argued that the best way to treat such 
children was not to hospitalize and medicate them, but to help resolve the marital conflicts 

of the parents. “But the idea upon which this rests,” he wrote, “that the brain controls human 
physiology, still remains largely outside the realm of standard teaching in biology and medicine.” 


[1] 


Don't get me wrong. | gained a lot of insight from this essay. And nothing | have said detracts 
from its explanatory power in relation to the sheer addictive power of consumerism in a capitalist 
society. | even agree fundamentally with the prescriptions for a different kind of culture: more 
nature, more exercise, More sports, more crafts, more arts, More music, and more sex. | would 


add a few things to the mix as well: care, creativity, and perhaps even sheer hard work. 


But there is something wrong (and possibly even dangerous) about the explanation. It takes no 
account of the pain of doing all these things. Of the sheer perversity of the human instinct not to 
prioritize short-term pleasure over longer-term goals. Even the most satisfying of these activities 
is intimately bound up in psychological, physiological, and cultural processes that are anything 


but short-term pleasure responses. 


Of course, |am deeply concerned about the other lesson | learned from this wonderful essay: 
that each human brain should choose its battles carefully. So | think this may be the point at 
which to accept that Sterling’s brain is much better adapted to taking these fascinating ideas 


forward. And mine is much better adapted (or was adapted) to...well, other things. (It is just a bit 
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sad that, since | drove my mapping circuits into open warfare, | can’t remember what they are 


anymore!) 
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David Korten 


Why do we consume? If that is the question, the answer is simple. We are living beings and living 


beings must consume to live. 


The question more relevant to the Great Transition and our search for a system frame for an Earth 
and people friendly new economy is “Why did human’s turn from consuming to live to living to 


consume?” This is the question Peter Sterling's article helps us answer. 


Displays of excess by an imperial ruling class have been a prominent feature of human societies 
for some 5,000 years. Superior consumption was, and is, a symbol and demonstration of superior 


power—an essential trapping of imperial rule. 


We also have a long history of peoples who choose to consume below their means. The Puritan 
ethic of early New England settlements in North America, the contemporary voluntary simplicity 
movement, and the potlatch ceremonies practiced by indigenous peoples of the Pacific 


Northwest come immediately to mind. 


The mass consumer culture/society that is the subject of Sterling's article is a recent invention of 
the corporate interests it serves, as documented by William Leach in Land of Desire and the BBC 
video series Century of the Self It began near the end of the nineteenth century and involved a 


planned, well-funded intervention to manipulate the framing cultural story of American society. 


We humans are creatures of the stories by which we know ourselves and our place in creation. 
An authentic cultural story arises out of the experience and interactions of the people who share 
it. In more modern societies, shared cultural stories are subject to manipulation by those who 
control the institutions of cultural regeneration, including media, education, politics, and religion. 


The fabricated consumer culture is but one example. 
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So why did we humans—presumably the most intelligent of living beings—buy into a 
deception? Peter Sterling's insights from neuroscience are an important contribution to the 


answer. 


Life as we know it can exist only in a community that selforganizes to create and maintain the 
conditions essential to its own existence. This requires continuous learning as circumstances 


change and new opportunities arise. The learning, in turn, drives life’s continuing evolution. 


Among Earth’s many species, we humans have a distinctive capacity for learning. We are also 
dependent on strong and diverse communities for our health and well-being. This is most 
obvious in the self-evident truth that it is impossible for a single human female to care for her 
own needs and those of a child without the cooperative support of other humans committed to 
the well-being of both mother and child. And no human individual or group can survive without 


the nutrients, water, and oxygen provided by Earth's community of life. 


If our brains had not evolved to learn and to engage cooperatively with other humans and the 


rest of nature, our species would have expired long ago. 


Here is what | see as the distinctive contribution of Peter Sterling's article. Sterling makes periodic 
references to learning and community and correctly notes that when we humans lived in 
community in nature, our sources of satisfaction were rich, varied, and consistent with our needs 
and a right relationship with other humans and the living Earth. Our neural circuits evolved to 


support learning and life in a living community. 


The contrast that Sterling draws between our experience of daily life as participants in Earth's 
community of life and our experience of daily existence in the sterile, manufactured, mechanistic, 
regimented, money-driven setting of consumer society is foundational to a fuller explanation of 
why we accepted the cultural manipulation and economic restructuring that now threaten our 


existence. 
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Not only are we subject to sophisticated, intentional cultural manipulation, but we are also 
subject to an economic model that disrupts the rich and complex living exchange relationships 
grounded in love and caring our neural circuits evolved to reward. It replaces them with 
impersonal financial exchanges with profit-driven global corporations that value life only for its 
market price. | became deeply conscious of this displacement process and its destructive life 
consequences during my thirty years working in international development in Africa, Asia, and 


Latin America. 


We humans evolved to live and learn in community. Stripped of opportunities to obtain our 
neural rewards from the sources to which evolution wired our minds to respond, we accept 
the advertiser's message and buy into the false promise that the consumption of advertised 
products will provide us the sense of meaning and connection we seek. We get at most a brief 
moment of satisfaction, but we are left with the increased material clutter of things we neither 
need nor use—not the sense of belonging and meaning that is the source of our greatest 


satisfaction. 


Stripped of options, and bombarded with seductive promises, we keep trying and failing to get 
the sense of meaning and belonging we truly seek. The result is compulsive shopping, drug 
addiction, family breakdown, collapsing natural systems, increased incarceration rates, a refugee 


crisis, and most all the other societal maladies that necessitate a Great Transition. 


Sterling correctly observes, “The path toward sustainability must, therefore, include expanding 
the diversity of satisfaction.” We best accomplish this by restoring our connections to community 


and nature and creating institutions that support this restoration. 
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Sheldon Krimsky 


The discussion on consumption has thus far entered the arena of neuroscience, with concepts 
like neuro-circuits of satisfaction. That we get certain pleasures is certainly rooted in certain 
parts of the brain, but that can hardly account for the vast diversity of pleasures in one's life. 

In particular, | have a problem with the statement “Capitalism shrinks the diversity of possible 
rewards.” Capitalism produced smart phones that opened up lots of new rewards for human 


connectivity. 


| fear that neuro-circuits will soon evolve into genetics. Now, | am a proud anti-reductionist when 
it comes to genetics and human behavior. Of course, | understand that neuroscientists have 
applauded the plasticity of the brain, and the brain-environment interaction is as powerful as the 
gene-environment interaction. Humans have considerable plasticity in their behavior choices, far 
more than ants. It was father Marx who wrote in 1844 that humans are the only animals whose 
nature it is that enables them to change their nature. “The genesis of human society is man’s real 
nature; hence nature as it develops through industry, even though it is an estranged form, is true 


anthropological nature.” 


Lest someone begin looking for the genes for consumption or for living simple lifestyles, | shall 


make a few observations. 


First, | shall make some phenomenological observations about consumption. | get satisfaction 
from some forms of consumption (eating out, some types of material purchases, including 
books, fine leather gloves, performance events.) My consumption values have changed with 
age and with knowledge. | do not consume veal (although | enjoy its taste) because of the 

way animals are treated. Reason can alter consumption patterns. As was mentioned, learning is 
embedded in our neural circuits. My consumption is also affected by my income and my history. 


Because of how | grew up as a child, | consume rather frugally. | hold onto things for a very long 
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time. (No, it is not genetics or neural circuits unless they simply adapt to my environment). | grew 
up with poor parents who had similar values. My current car is 2001. | held onto my Chevy Nova 
for nineteen years. | still listen to a portable Sony FM Walkman circa 1980s. | still listen to audio 


tapes. 


In summary, the profile of my own consumption arises from multiple factors, including my 
history, my income, my professional life, my accommodation to my family values (I would prefer 


making presents than buying them, but | am overruled), and my power of reason. 


Second, beyond the personal side of consumption, | taught a course on the political economy 
of the environment for a number of years and always had a segment on consumption. | 
benefited from the work of Allan Schnaiberg, who described three theories of consumption: 
(1) Pure Consumption Model, characterized by neoclassical consumer sovereignty; (2) Distorted 
Consumption Model, in which corporations create needs and demand; and (3) Structured 
Consumption Model, in which government infrastructure shapes our consumption patterns.7| 


support (2) and (3) as primary drivers of modern consumption. 


The conclusion | reached is that environmental degradation is a result not simply of how 

much we consume, but also of what is being consumed. That should be fairly obvious to this 
community of observers and analysts. If the composition of the GNP (not necessarily its dollar 
value) changed from consuming material resource commodities and energy to consuming 
education, personal training, music lessons, and theater performances, we would dematerialize 
the economy and slowly reshape the phenomenology of consumption. There is nothing intrinsic 
about material goods consumption that indicates that it should be the summum bonum of 
gratification. Most people have a biological stop function for food consumption; clearly, there is 


no biological stop function for other forms of consumption. 


Some of you may recall the IPAT Equation first developed by Paul Ehrlich and John Holdren: 


Total Environmental Impact (I) = Population (P) X Affluence (A) (consumption per capital) X 
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Technology (T) (environmental impact per unit of consumption). The last factor is critical. If 
through reason or the plasticity of gratification centers of the brain, we consume by reducing 

the third factor, we have a chance to live more harmoniously with the biosphere. Recall Vance 
Packard in The Wastemakers (1960): “The pressures to expand production and consumption have 
forced Americans to create a hyperthyroid economy that can be sustained only by constant 
stimulation of the people and their leaders to be more prodigal with the nation’s resources” and 
that the American economy was in “development of consumption for consumption’s sake.” In his 
review in the New York Times, A.C. Spectorsky wrote that he gleaned from Packard: “America was 
being forged into a nation where the acquisition of material possessions was doing for anxiety- 


ridden adults what thumb sucking does for the insecure child.”° 


And let me end with father Marx: “The production of too many useful things results in too large a 


useless population.” 
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Fred Magdoff 


Humans are “good” consumers, certainly. And they are good killers. They also excel at 
cooperation, sharing, and reciprocity—in fact, our species might not exist today if we were 
not good at these. But people are formidable in competition with one another and between 
businesses and between countries. We are also apparently born with a fundamental desire, 
shared by some other animals, for fairness in interpersonal relations. But we also know that 


people discriminate against other people based on “race,” religion, and sex. 


| am sure that there are “brain science” explanations for each of the wide range—and plasticity 
—of human behavioral characteristics and traits. They run the gamut from the worst (such as 
aggression [including killing], greed, selfishness, individualism, competitiveness) to the best 
(such as empathy, humility, altruism, reciprocity, cooperation). Thus, we have within us at birth 
the potential for many different traits—some quite contradictory. But why do some tend to 


dominate while others tend to be suppressed in particular societies? 


People interact with the economic-social-political system in which they are raised. They become 
acculturated to its norms and learn what they need to in order to live and, perhaps, thrive. (Of 
course, people can also effect change in societal norms—for a recent example, the successful 


legal and cultural struggle for the acceptance of gay rights.) 


In hunter-gatherer societies—in which our ancestors lived for at least ninety-five percent of the 
time of our existence as a species—cooperation, sharing, reciprocity, and empathy were brought 
to the fore and equality of the sexes was the norm. Traits that would harm the existence of 


foraging bands, such as selfishness and competitiveness, were suppressed. 


Unfortunately, the particular characteristics so useful in a capitalist society are among the more 
anti-social—greed, selfishness/individualism, and competitiveness. And these are the ones that 
are developed and reinforced as we grow up. For example, with competitiveness, this happens 
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as people compete in spelling bees and for grades and in sports when young, and for jobs and 
promotions when older. But these traits also have negative implications. Greed, for example, is 
not only good {as the fictitious Gordon Gecko maintains in the 1987 movie Wall Street), but it 

is also absolutely essential to the functioning of capitalism. However, greed and individualism 
have negative spin-offs, as the title of a recent article in the Proceedings of the National Academy 
of Sciences suggests: “Higher Social Class Predicts Increased Unethical Behavior.’ So we should 
not be surprised at the incredible extent of dishonesty and malfeasance of the wealthy and 
corporations that was revealed during the great recession as well as before and after. Have a 
Takata airbag, a GM ignition switch that need replacing, or a VW diesel vehicle emitting more 
pollution than stated? These are but a few examples of corporate malfeasance that have come to 


light recently. 


We are “natural-born” consumers, just like we are “natural-born” cooperators, killers, empathizers, 
greedy people, etc. But the US economy devotes about ten percent of its GDP to the sales 
effort—the multifaceted approach to get people to buy ever more quantities of stuff. An article 
in the mid-1950s in the Journal of Retailing explained, “Our enormously productive economy 
demands that we make consumption our way of life, that we convert the buying and use of 
goods into rituals, that we seek our spiritual satisfactions, our ego satisfactions, in consumption.” 
And as the marketing guru Philip Kotler (who wrote a widely used marketing textbook, now in its 
fifteenth edition) commented, “[i]f there are no more needs—by which | mean, everything we 


think of, there's someone supplying it—then we have to invent new needs...”° 


Humans have been able to assume their necessary role in ever expanding capitalist economies 
as consumers of more and more stuff. But converting humans into good consumers required, in 
the words of Joseph Schumpeter, the “elaborate psychotechnics of advertising.’4 This critical task 
was undertaken with gusto and at great and continuing cost, and it has been quite successful. 

It appears that we are not quite sufficiently hard-wired to do our job as consumers without 


substantial help. 
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There is no way to “deal with” consumerism in a capitalist society. It is required by the system, 
actively developed, and reinforced daily. Another economic-social-political system is necessary in 
order to solve that problem, along with the many other ones that capitalism inflicts on the earth 


and its inhabitants. 
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Igor Matutinovic 


Our behaviors, including those that relate to personal consumption, are to a great extent 

socially constructed. Social construction of reality and social imprinting shapes and ordinates 
individual values and beliefs about the world at large or its particular aspects, like the natural 
environment. We can call this social construction of reality a dominant worldview—a set of 
beliefs, symbols, values, and segments of objective knowledge that are widely shared in a given 
society in a given period of time. Using subsumptive hierarchy relationship, we can wrap it up as 
{dominant worldview {individual values and beliefs {attitudes {intentions {oehavior}}}, meaning 
that individual behavior is to a great extent constrained by a dominant worldview. In that sense, 
many of us have the propensity to “compulsively” consume because our culture shapes us in that 


particular way. 


But this does not exclude the impact of our neural wiring and primary rewards mechanisms 
on our behaviors, as Sterling argued in his text. We are chemical and biological entities, and, 
therefore, constraints to our behavior arise at lower levels as well: {material world {biological 


world {social world}}} —-> {chemical dynamics {organism dynamics {social dynamics}}. 


In that sense, | see the connection between the constraints that arise from our biochemistry 
and our worldviews, which is well expressed in Sterling's text: “.. as capitalist social organization 
shrinks the diversity of primary rewards to the realm of material consumption, they become 
predictable and less satisfying. Limited to a few sources of primary reward, we consume them 
more intensely as the circuit adapts, and eventually they become addictions.” And his final 
inference—"Therefore, social policies should follow the precept “Expand satisfactions!” We 
should re-examine and enumerate the myriad sources that were alienated under capitalism’—in 


my view is a call to re-examine and change our dominant worldview. 
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Michael Platt 


| just returned from the World Economic Forum in Davos, where the topic of runaway 
consumption beyond the carrying capacity of our planet was a major theme. The discussion 
would have profited mightily from Sterling’s excellent essay and the discussion thread here. 


Perhaps we can make it so next year. 


| will add a little more biology to the foregoing analyses. In my own work, we have discovered 
that the “satisfaction” circuits so beautifully described by Sterling are actually comprised of 
specialized cellular pathways dedicated to the pursuit of either natural resources (e.g., food, 
water, etc.) or social resources (e.g., friends, partners, mates). Such “social neurons” are sensitive to 
the identity, qualities, social status, and value of others. We suspect that these pathways can be 
mutually reinforcing, as when we act collectively to achieve a useful end, or in conflict, as when 
we are driven to seek out others and emulate their behavior at the expense of more mundane 
but biologically necessary resources. Coordination of these circuits may lead to cooperation and 
mutual satisfaction, whereas conflict may lead to addiction to social stimulation through online 
and other media. Whether these separate sub-circuits are individually accessible and tunable 


through persuasive messaging and culture remains an open question. 
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Author's Response 


In this viewpoint, | tried to integrate my early studies of “alienation,” as Marx described it 150 years 
ago, with my lifelong professional studies on brain circuits. The result, | believe, helps to explain 
the explosive growth of consumption that drives the rise of atmospheric CO2. The piece also 
reflects, although not explicitly, my last decade—farming with my wife in a small community on 
a mountainside in western Panama. Here | have observed the growth of alienation in real time. 
So now, rather than revisit nineteenth-century satanic mills, | would like to begin by summarizing 
our personal observations of a community before alienation and after—a rough sort of 


experimental anthropology. 
Palmira Abajo Then 


We cultivate the local plants: citrus, avocado, coffee, and sugar cane for market, plus vegetables 
for our table, and beans, plantain, banana, yucca, and otoe (starchy roots) for the table of the 
large Ngobe family who live on the farm and tend it. Our hamlet, Palmira Abajo, comprising 

a few dozen intermarried families, lies a few kilometers away—where the asphalt ends ina 
network of rutted, stony roads. When we arrived in 2005, the primary tools were hoe and 
machete, primary transportation was by foot, and the primary source of horsepower was a 
horse. Absent electricity, the day began at dawn with men walking to their fields and ended at 


sundown with a black sky lit by brilliant stars. 


Palmira’s preindustrial agriculture involved diverse activities. Each crop has a different rhythm 
from seed to harvest. Each crop is challenged by pests and pestilence: grasshoppers half a foot 
long, leaf-cutter ants that can strip a tree overnight, two kinds of fruit flies whose larvae infest the 
ripening oranges and avocados, two kinds of minuscule insects that chew the avocado skin and 
cause the fruit to drop. Two kinds of fungus attack the coffee, one in the dry season and one in 


the wet, plus a beetle devours the bean from the inside out. All the crops need protection in the 
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dry season from shredding by the northern trade winds that howl down from the cordillera, and 


they need protection in the wet season from the pounding rains. 


Urban readers are probably thinking, “Diverse surprises, yes, but they all sound nasty.” So what 
comprises the “small satisfactions”? To name just a few, labor is self-organized and self-regulated, 
and there are neither bosses nor punch clocks—nor any clocks beyond sun, wind, water, and 
season. There is nothing mindless about it—this sort of farming is far more complicated than 
rocket science. If only we could rely on a few straightforward equations! Second, a man’s labor 

is palpably his own. The row he hoes this morning, plants tomorrow, and waters the next day, 
will eventually, gracias a Dios, deliver his beans. Third, the challenges render each harvest so 
unpredictable that the smallest success delivers a moment of relief that the family will eat. 
Fourth, without a supervisor or “recording to ensure quality,” people take time to greet and talk. 


So there are daily pleasures in social intercourse. 


Fifth, there are frequent satisfactions from altruistic acts. When | drive our pickup into a ditch, four 
men appear out of nowhere and lift it out. Their effort is more than repaid by their amusement 
and my gratitude. Of course, these are the same machete-bearing men whom | have picked up 
many times along the road. Such acts are not for sale, but simply for the twin satisfactions of 
spontaneous altruism reciprocated by gratitude. Sixth, our neighbors are immersed in nature: 
they know the trees and medicinal plants, plus the animals and birds by sight, call—and savor. 
They draw satisfaction from sharing this knowledge—teaching—and from guiding us on foot 

to an ancient tree or a hidden waterfall. Seventh, Palmira hosts a small Evangelical chapel, a 

small Catholic chapel, plus a Jehovah's Witness meeting a few kilometers toward town. Marx's 
observation that “religion is the sigh of the oppressed creature, the heart of a heartless world” applies 


to this community. 


Such are the rhythms that served Homo sapiens for millennia without consumerism. But this 
does not imply that there is nothing hard-wired in our brains making us consume. Myriad 


neuroscientists have worked on identifying the hard-wired circuits that govern our appetites for 
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food, water, salt, sex, and so on. They discovered specific circuits that, interconnecting diverse 
brain centers, receive electrical and hormonal signals from the gut, liver, kidney, adrenal, and 
so on, to initiate foraging for food and salt. Excite a particular component experimentally by 
electrical, chemical, or genetic manipulation, and feeding stops; excite a different component, 


and feeding proceeds to excess. Other circuits do the same for drinking, mating, and so on. 


Each circuit needs to know when its goal has been achieved. Then it can turn off to allow a 
different circuit to address the next need. All the “seeking” circuits share the same notification 
signal: a chemical pulse that we experience as satisfaction. Yet, “satisfaction” per se is not what 
we seek. We cannot eat satisfaction; it is simply notification that we have found or accomplished 
something valued: a salty chip, a kiss, a prayer, or an altruistic act. The chemical pulse also signals 
diverse brain regions to store the circumstances so that it could be repeated. Thus, the pulse 


signals “enough for now" and “remember.” 


These circuits wire up under the control of genetic programs because, just like heart, blood, 
gut, and bone, they are fundamental to life. But something happens when these circuits, which 


evolved over half a billion years, can suddenly fulfill their primary goals with far less effort. 


Palmira Abajo Now 


Palmira had been sufficiently deep into the Third World to attract a succession of Peace Corps 
volunteers. But the asphalt road reached us six years ago, and private bus service followed. 
People stopped walking. Electric power penetrated deeper into the community, reducing 

the need for horses to grind, haul, and transport. The weed whacker, powered by combustible 
(fuel), replaced the machete. Neighbors, who formerly socialized with us while their cell phone 
charged, now plug it into their own wall. Streetlights obscure the stars. Communal dances and 


galleras (cockfights) gave way to private “entertainment’—earbuds, Internet, and television. 


The transition from a life of diverse efforts and unpredictable satisfactions to a life of convenience 


and predictability is well underway. And we see the early effects: homegrown vegetables and 
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home-slaughtered meat give way to fast food; physical fitness gives way to obesity, Type 2 
diabetes, and hypertension. Narcotics have arrived and, in their wake, the first murder in living 
memory. Handcrafted sacks and containers give way to styrofoam, plastic bottles, and aluminum 
cans—that litter the gutters. Truck and car traffic increases, forcing our neighbor to install speed 
bumps at his cattle crossing. The community's shared skills and rich interactions decline, and its 


carbon footprint expands. 


What Drives Alienation in Palmira? 


Several commenters assert that consumption is driven by intentional cultural manipulation, 
including advertising [Fred Magdoff, Kerryn Higgs, David Korten]. Others emphasize structural 
factors and social practices [Halina Brown]. Of course, the original essay did acknowledge these 
contributions in the opening paragraphs: “... economic growth, driven on the production side by 
capitalist competition, pursuit of profit, and financial manipulation” and “... social factors, such as 
competition for status, and personal factors, such as shaping a self-image. Advertising plays on these 


factors..." 


But was our neighbor, José Kuchler, manipulated to alienate a parcel of his unproductive land? 
Was he duped by advertising to buy a Nissan pickup? | think he was simply using his evolved 
frontal cortex to make his life a little easier. That Nissan transports his beans, tomatoes, and 
peppers to town so that he can peddle on the street without a middleman. That truck transports 
his family to their preferred church, sparing them a strenuous hike of 16 kilometers. Was our 
neighbor, Oliver Menendez, compelled to alienate his future labor for a bank loan to replace his 


one-horse cane mill with a five-horse electric mill that starts with a switch? 


Alienation advances rapidly because people seek convenience, control, safety, power, status, 
and so forth. This is true for all animals. Nematode worms congregate where the concentration 
of their bacterial prey is highest, assuming the oxygen, acidity, and temperature are right. Birds 


congregate where we set out ripe bananas, assuming there is good cover against predators. It 
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is the same for Pan troglodytes (chimpanzees) at Gombe Stream and for their nearest relatives, 
Homo sapiens, in Palmira. A variant organism that ignored easy food and other necessities would 
be swiftly eliminated by natural selection—and thus we evolved neural circuits that direct us to 


find, remember, and share. 


But there is a problem, foreseen by Adam Smith in The Wealth of Nations: “The man whose life is 
spent in performing a few simple operations has no occasion to exert his understanding, or to exercise 
his invention in finding out expedients for difficulties which never occur. He naturally loses the habit of 
such exertion and generally becomes as stupid and ignorant as it is possible for a human creature to 


become” (edited for brevity). 


Palmira’s people now grow stupider and more ignorant of their rich environment. They trade 
their birthright—land—for conveniences. Before long, they, and their children, will all work for 
someone else in town. Some commenters decry this behavior as short-sighted and greedy, but 
the neural circuits we inherited from the apes who preceded us include an app for “temporal 
discounting’—a circuit that assigns a higher value to the offer at hand and a lower one to a 
better offer in the future. This weighting procedure is so deeply human as to be chronicled 
early in Genesis, where Esau sells his paternal blessing for a bowl of lentils. Certain humans learn 
to throttle back this impulse with age and education; thus, it is wired, but not “hard-wired.” 


Capitalism exploits our app for temporal discounting but certainly did not invent it. 


Various commenters reflected on the impact of their own satisfactions and the possibilities 

for personal change, and that is good. But | was really thinking about integrated lives before 
alienation and dis-integrated lives afterward. The slogan “provide more satisfactions” was meant 
more broadly: How can we regenerate our innate intelligences, sensitivities to nature, and our 
sensitivities to community, all of which atrophy for lack of exercise? How can we render work 
complex enough to provide multiple satisfactions during the day so that people need less 
chemical relief in the evening? True, preindustrial societies always found ways to get a little 


high—betel nut, coca leaf, chicha, ganja, and so on. But the levels of consumption and rates of 
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addiction were not a major issue before the advance of alienation. Lacking the multiple small 


pulses during the day, people want big ones at night. 


How to grasp that individual members of our species differ by design? Because neural 
computations are costly, a community with distributed skills outcompetes a community where 
all brains are alike. How can we reorganize education based on this design principle? If brains 
differ by design, how can we convince potential comrades not to judge? Why does Fred Magdoff 
believe that competitiveness is bad? It is just one human characteristic among many—Jacob got 
it; Esau did not. Joshua and David—don't get me started. Ditto for altruism and sociopathy. Of 
course society should encourage cooperative (non-competitive) and altruistic behaviors even 
from sociopaths. But we cannot depend on it, so we need a workaround. And it is unhelpful for 


someone dealt an altruism app to denigrate others dealt the opposite. 


Has Evolution Set Us Up to Fail? 


Some may read the essay and conclude that we are in deeper trouble than we are yet willing 

to face. And what are the chances for a deliberate shift in time to matter? Evolution, of course, 
cannot literally “set up” anything. It is a blind process by which natural genetic variation is acted 
upon by selection—such that an organism fortuitously “pre-adapted” for some new condition 
can survive and reproduce. As documented most famously, among “Darwin's” finches on the 
Galapagos Archipelago, a few with slightly thicker beaks survived to reproduce when drought 
produced more large, hard seeds, whereas those with finer beaks, evolved for small, fragile seeds, 


failed. 


The same blind process produced the brain of Homo sapiens and imbued it with a computational 
architecture that appears to have been stable for 100,000 years. But how could Homo sapiens’ 
brain, “hard-wired” by a genetically controlled program, guide the manufacture of a stone tool 
and, millennia later, the robotic repair of a heart valve? Does this involve something beyond 


“mere neuronal circuits”? Once we embrace what Darwin called “descent by variation with 
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natural selection,” there simply isn’t anything more. Some readers accept this, but several 


humanists expressed doubts and even scorn through this adjective “mere.” 


But there is nothing “mere” about a neural circuit. One cubic millimeter of cortical tissue (like a 
grain of sand) contains four kilometers of neural wires. Every circuit changes with experience. 
Every neuron learns. It is fundamental principle of neural design that arose via variation with 
natural selection.' The proximate mechanisms for learning are organized at the cellular and 
molecular levels via diverse proteins and genes that turn on and off as learning proceeds. The 
point | would convey to the humanists is that basic circuits are laid down by genetic control, and 
they are imbued with the capacity for modification—learning—by genetic control. So the terms 


“innate circuits” and “genetic control” do not imply “determinism” or “essentialism.” 


Since Darwin, biologists have known that this is all we have. Consciousness, spirituality, and so 
on are real; they are potent aids to reasoning and human cooperation. But they are expressions 
of brain activity. Just as a pulse of dopamine is experienced as a pulse of satisfaction, so, too, do 
these experiences arise as one sort of neural response to activation by another sort of neural 


response. 


Now, back to stone tools versus heart surgery. The “learning circuit” is highly stable— 
recognizable in function and structure, though not identical, across diverse species from 

mouse to human. It is stable probably because its responses to small, unpredicted rewards are 
mathematically optimized—it cannot beat the dealer, but it can match.* When evolution finds 
an optimal or nearly optimal solution, almost any new tweak will make things worse, so effective 
solutions tend to be stable. Ask not this circuit to adapt to new conditions; ask new conditions to 


adapt to this circuit. 


Other brain circuits seem designed for opportunistic rewiring on the time scale of a human 
life in ways that support invention. For example, a small sector of visual cortex is initially wired 


to recognize “objects’—orange, pencil, clock. That is what it did for 100,000 years, until a mere 
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5,000 years ago when humans learned to read. That process can begin around age seven, but, if 
delayed, can occur well into adulthood. As it proceeds, the “object area” repurposes to recognize 
and store orthographic squiggles—writing. As the area builds new circuits for letters or 
characters, it dissolves the old ones for objects. The capacity to radically repurpose certain neural 
circuits for invention is our blessing and our curse, as attested so often in our legends: Adam ate 
that fruit of knowledge; Pandora opened that box; Prometheus stole that fire. And Watt invented 


that steam engine—whose date is marked by a vertical line in the figure here. 


Now consider a plot of atmospheric CO2 for the past 1,000 years. The curve starts to rise shortly 
after Watt's new engine, and the curve follows the mathematics of an explosion. 2016 places us 
at the highest point on that curve—riding the bullet from a rifle whose trigger Watt unwittingly 
pulled 250 years ago. Any scientist who can bring himself or herself to stare comprehendingly at 


that curve must feel a chill of terror. Curves like that rarely end well. 


The curve would turn down if we ran out of fuel, but long before that, climate will have 
become too unstable for reliable agriculture. We may have a century of oil, coal, natural gas, and 
uranium—but they are inedible. The flourishing of our species has depended on a relatively 
stable climate and relatively stable harvests. To feed the world’s seven billion people, we lack 
even a year's reserve. Thus, it is imaginable that we could resemble a weak-beaked finch in a 
drought—brilliantly adapted to conditions that no longer exist—because we changed them. Is 
it possible that Homo sapiens will go extinct in the social chaos and disease that accompanies 
famine? This is what the fossil record documents—continual production of new species upon 


the extinctions of the old. 


Could We Awaken Rapidly? 


One can recall periods on a scale of our lifetimes when serious threats were addressed by 


relatively peaceful change. Here is one that might lend us courage to stare at that curve. 
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In August 1944, white transit workers in Philadelphia staged a strike to protest the training 

of some black workers to move menial jobs to become bus and trolley drivers. The city was 
paralyzed for several days, slowing critical war production, until President Roosevelt federalized 
the transit system, brought in 5,000 troops to run it and ordered the strikers back to work or 

be drafted into the army. Thus, the Philadelphia transit system was integrated nearly overnight 
without public disorder. Four years later July 1948), President Truman promulgated Executive 
Order 9981 that abolished racial discrimination in the US armed forces. Desegregation of military 
schools, hospitals, and bases followed, and the last all-black unit was abolished in September 


1954, just ten years after the affair in Philadelphia. 


The next year (1955) marked the successful Montgomery bus boycott that led in 1956 to a 
Supreme Court decision outlawing segregation on buses. Then came the lunch counter sit-ins 
(1960), the Freedom Rides (1961), and Freedom Summer (1964), culminating in federal laws to 
protect universal suffrage. Of course, there were martyrs, and, of course, the job is unfinished. Yet, 
the pattern of slavery and rigid segregation that had lasted 350 years changed radically over 20. 
That is what needs to happen now. Otherwise, Homo sapiens may fold into the fossil record along 


with the other species it has already extinguished. 


Reductionism, Essentialism, Neuro-determinism 


Several readers referred to the mechanisms at issue as “Mere neuro-circuitry” and labeled the 


essay as “essentialist,” neuro-determinist, reductionist, and so on. | respond with three points. 


First, let us revisit the difference between general conditions and proximate causes, both of 
which are important. The disease “malaria” in nineteenth-century Italy was named for the general 
conditions thought to cause it: mal aria—bad air from swamps. The proximate cause took a long 
time to work out—a parasite injected into the blood stream during a mosquito bite. Swamps are 
where mosquitos breed. Thus, there was an environmental context (swamps), a social context 


(poor people live near swamps), and the proximate cause. To identify a proximate cause is not 
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“reductive” or “essentialist” it is simply a step toward understanding a larger chain of causality 


and figuring out alternative solutions. 


Second, we don't call a physicist who accepts the significant evidence for gravity a “Newtonist,” 
nor one who accepts measurements of the speed of light a Michaelson-Morely-ite. So knowing, 
as | do, the evidence for specific brain circuits and how they shape (not determine!) behavior, it is 


wu 


hard to accept patronizing labels such as “essentialist,” “reductionist,” or “neuro-determinist” with 


total equanimity. 


Such expressions effectively say, “Oh yes, I’ve seen this all nonsense before.” Generally, those 
expressions accompanied lapses of accurate reading. Such readers swept past various qualifying 
statements in the opening paragraphs, and tended to substitute what they imagine | wrote for 
what | actually wrote. Recalling the fate of excellent geneticists termed “Mendel-Morganist” in 


the Soviet Union, let us eschew labels that obscure new information and new thought. 


Third, over five decades, my concern has been to understand how capitalist society (alienation) 
affects the “mind” by reshaping neural circuits whose activities continually reshape the body 
and mind. My early goal with Joseph Eyer was to identify social conditions associated with 
excess mortality? We then tried to connect these patterns to biological mechanisms that are 
known proximate causes of death.4To more precisely connect social structure with health, we 
sketched a new theory of physiological regulation.® Struggling against the application of “neuro- 
technologies” to mental illness, | continually wrote and testified in state courts, federal court, 
state legislatures, and the US Food and Drug Administration. My published critiques included 
lobotomy and psychosurgery, ‘anti-psychotic drugs, and electro-convulsive shock treatment.® 


Recently, my anti-neuropharmacology message surfaced in an “establishment” journal.’ 


We did not “reduce” social organization to neural circuits. To the contrary, we tried to connect 
the successive levels coherently and rigorously. This effort culminated in a book, Principles of 


Neural Design, that spans the scale from molecules to society.’ It explains non-reductively the 
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GREAT TRANSITION INITIATIVE 


TOWARD A TRANSFORMATIVE VISION AND PRAXIS 


rich relationships between physical events and perceptual and emotional experience. Like Rabbi 


Hillel, asked to summarize the Torah, | can only conclude “go study.’ 
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